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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject coating film 
excellent in weather resistance, transparency and adhesion to 
substrates by including a hydrophilic polymer and a 
benzophenone-based compound therein. 

SOLUTION: This antifogging coating film is obtained by including 
preferably 0.01-10 pts.wt. of a benzophenone-based compound, 

represented by the formula (XI to XI 0 are each H, hydroxyl, a Xp Xio^ 3i Xa 

sulfonic acid or the like) and having preferably ^5 wt.% water 
solubility or alcohol solubility (e.g. 2,2',4,4'- 
tetrahydroxybenzophenone) and preferably further 0.01-10 
pts.wt. of a 2,2.6,6- tetramethyl-4-piperidine-based hindered 
amine compound having >5 wt.% water solubility or alcohol 
solubility, e.g. bis[N-formyl-(2,2,6,6-tetramethyl-4-piperidyl) 
imino]hexamethylene in 100 pts.wt. of a hydrophilic polymer (e.g. 
polyvinyl alcohol or polyvinyl butyral). 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The fog resistance paint film characterized by including the benzophenone system compound 

expressed with a hydrophilic giant molecule and a general formula (I). 

[External Character 1 ] 

Xs Xio Q Xi Xe 

(I) Among a formula, XI -XIO are a radical chosen from hydrogen, hydroxyl, a sulfonic group, a carboxyl 
group, an acyl group, an ester group, a ether group, a hydrocarbon group, the alkoxyl group of carbon 
numbers 1-6, the amino group, a hydroxyalkyl radical, and a hydroxy alkoxyl group, may be the same or 
may differ. However, at least 1 of XI -XIO is a radical chosen from hydroxyl and a sulfonic group. 
[Claim 2] XI of a benzophenone system compoimd expressed with a general formula (I), X5, and X6 And 
fog resistance paint film according to claim 1 whose at least 1 of XIO is hydroxyl. 
[Claim 3] The fog resistance paint film according to claim 1 whose benzophenone system compoimd 
expressed with a general formula (I) is what has the water solubility more than 5 % of the weight (at25 
degree C), or the alcoholic solubility more than 5 % of the weight (at25 degree C). 
[Claim 4] The fog resistance paint film according to claim 1 whose benzophenone system compound 
expressed with a general formula (I) is what has the methanol solubility more than 10 % of the weight (at25 
degree C). 

[Claim 5] The fog resistance paint film according to claim 1 in which the benzophenone system compound 
is carrying out 0.01-10 weight section content to the hydrophilic macromolecule 100 weight section. 
[Claim 6] The fog resistance paint film containing a further 2, 2 and 6, and 6-tetramethyl-4-piperidine 
system hindered amine compoxmd according to claim 1 . 

[Claim 7] The fog resistance paint film according to claim 6 whose 2, 2, 6, and 6-tetramethyl-4-piperidine 
system hindered amine compound is what has the water solubility more than 5 % of the weight (at25 degree 
C), or the alcoholic solubility more than 5 % of the weight (at25 degree C). 

[Claim 8] The fog resistance paint film according to claim 7 whose 2, 2, 6, and 6-tetramethyl-4-piperidine 
system hindered amine compound is what has flie methanol solubility more than 10 % of the weight (at25 
degree C). 

[Claim 9] The fog resistance paint film according to claim 6 in which the 0.01 - 10 weight section and 2, 2 
and 6, and 6-tetramethyl-4-piperidine system hindered amine compoimd is carrying out [ the benzophenone 
system compound ] 0.01-10 weight section content to the aquosity giant-molecule 100 weight section to the 
hydrophilic giant-molecule 100 weight section. 

[Claim 10] Fog resistance goods characterized by having a fog resistance paint film according to claim 1 to 
9 on a glass base material. 

[Claim 11] Fog resistance goods characterized by having a fog resistance paint film according to claim 1 to 
9 on a plastics base material. 

[Claim 12] Fog resistance goods characterized by having a fog resistance paint film according to claim 1 to 
9 on a metal base. 

[Claim 13] The constituent for fog resistance paint film formation characterized by including the 
benzophenone system compound expressed with a hydrophilic giant molecule and a general formula (I). 
[External Character 2] 
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X9 Xio Q Xi 




(I) Among a formula, XI -XIO are a radical chosen from hydrogen, hydroxyl, a sulfonic group, a carboxyl 
group, an acyl group, an ester group, a ether group, a hydrocarbon group, the alkoxyl group of carbon 
numbers 1-6, the amino group, a hydroxyalkyl radical, and a hydroxy alkoxyl group, may be the same or 
may differ. However, at least 1 of XI -XIO is a radical chosen from hydroxyl and a sulfonic group. 
[Claim 14] The constituent for fog resistance paint fihn formation containing a further 2, 2 and 6, and 6- 
tetramethyl-4-piperidine system hindered amine compound according to claim 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fog resistance paint film excellent in weatherability, 
transparency, and adhesion with a base material. It is related with the constituent with which formation of 
the fog resistance goods which furthermore have said fog resistance paint film on base materials, such as 
glass, plastics, a metal, and a mirror, and said fog resistance paint film is presented. 
[0002] 

[Description of the Prior Art] The fault of the goods using base materials, such as glass, plastics, a metal, 
and a mirror, is that detailed waterdrop will adhere to a front face if it is used in the location or temperature 
of high-humidity/temperature, the large environment of a humidity difference, etc., and cloudiness occurs. 
[0003] However, the water resisting property was bad, degradation by the sunlight of an antifog layer took 
place further, and the antifog layer containing these hydrophilic-properties macromolecule had a problem in 
weatherability. On the other hand, as an approach of raising a water resisting property, although how to 
apply the constituent containing colloidal silica and a surfactant was also learned, the problem was in 
transparency and fog resistance. 

[0004] Moreover, although amelioration by addition of ultraviolet ray absorbents, such as a benzotriazol 
system compound, was also performed for the purpose which raises weatherability, weatherability had the 
trouble of transparency falling, although improved. 
[0005] 

[Problem(s) to be Solved by the Invention] What is excellent in a water resisting property, and satisfies 
weatherabiUty and transparency in a Prior art as mentioned above was not obtained. This invention solves 
the above-mentioned trouble and the purpose is in offering a fog resistance paint film, fog resistance goods, 
and a fog resistance constituent excellent in weatherability and transparency not to mention a water resisting 
property. 
[0006] 

[Means for Solving the Problem] This invention is a fog resistance paint film characterized by including the 
benzophenone system compound expressed with a hydrophilic giant molecule and a general formula (I) 
[0007] 

[External Character 3] 




(I) Among a formula, XI -X 10 are a radical chosen jfrom hydrogen, hydroxyl, a sulfonic group, a carboxyl 
group, an acyl group, an ester group, a ether group, a hydrocarbon group, the alkoxyl group of carbon 
numbers 1-6, the amino group, a hydroxyalkyl radical, and a hydroxy alkoxyl group, may be the same or 
may differ. However, at least 1 of XI -XIO is a radical chosen fi-om hydroxyl and a sulfonic group. 
[0008] It not only has the outstanding weatherability, but the fog resistance paint film by this invention is 
very excellent in transparency and a water resisting property, and the adhesion over the upper base material 
is very excellent. It is presumed that weatherability is demonstrated by altitude when a benzophenone 
system compound distributes thru/or dissolves minutely into a hydrophilic giant-molecule matrix, since the 
compatibility of said benzophenone system compound and hydrophilic giant molecule is excellent although 
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a benzophenone system compound mainly acts as an ultraviolet ray absorbent and a radical scavenger, and 
the transparency of a paint film is also held at coincidence. Furthermore, the interaction between a 
benzophenone system compound and a hydrophilic macromolecule is presumed to be what has contributed 
also to the adhesion of a paint film and a base material, and waterproof improvement. The weatherability of 
a fog resistance paint film improves further by making a 2, 2, 6, and 6-tetramethyl-4-piperidine system 
hindered amine compoimd contain with a benzophenone system compound. 

[0009] As a hydrophilic giant molecule used by this invention, the hydrolysis condensation product of an 
inorganic alkoxide etc. is raised other than organic high molecular compounds, such as polyvinyl alcohol, a 
polyvinyl butyral, a polyethylene glycol, polyvinyl ether, pols^nyl acetate, a polyvinyl pyrrolidone, 
polyethyleneimine, polyacrylamide, polyacrylic acid, and polymethacrylic acid, for example, these 
hydrophilic macromolecules — one sort ~ or two or more sorts can use it, mixing. Moreover, the copolymer 
of the above-mentioned hydrophilic macromolecule can also be used. Or a copolymer with other 
copolymerizable monomers can also be used in the range which does not spoil a hydrophilic property. 
[0010] It is also still more possible to blend suitably cross linking agents, such as aminoplast resin, such as a 
melamine system and a urea system, and an epoxy resin, with a hydrophilic macromolecule. 
[00 11] As a hydrocarbon group of the benzophenone system compound shown in the general formula (I) 
used for this invention, the thing of a saturation aliphatic series system, a partial saturation resin group 
system, an alicyclic system, or an aromatic series system is mentioned, and the thing of carbon numbers 1- 
1 0 is suitable. 

[0012] Moreover, XI, X5, X6, and the benzophenone system compoimd whose at least 1 of Xten is 
hydroxyl are suitable. 

[0013] for example, 2, 2\ 4, and 4' - tetra-hydroxy benzophenone, 2, 4-dihydroxy benzophenone, 2-hydroxy- 
4-methoxy-5-sulfo benzophenone, 2-hydroxy-4-methoxybenzophenone, 2, and 2*-dihydroxy-4- 
methoxybenzophenone etc. is raised. 

[0014] Moreover, although the benzophenone system compoimd used here is mixed by the hydrophilic 
macromolecule, as for a hydrophilic macromolecule, it is common to be used dissolving in water, alcohols, 
or those mixture, and this benzophenone system compound has water and/or alcohols, and the thing 
desirable [ a macromolecule ] that has the solubility over with a carbon number of four or less alcohols 
especially. 

[0015] it is what is desirable and has the methanol solubility more than 10 more % of the weight (at25 
degree C) that it is what specifically has the water solubility more than 5 % of the weight (at25 degree C) or 
the alcoholic solubility more than 5 % of the weight (at25 degree C) — desirable — 2, 2', 4, and 4' — a - tetra- 
hydroxy benzophenone is used suitably. 

[0016] The loadings of a benzophenone system compound are 0.01 - 10 weight section to the hydrophilic 
macromolecule 100 weight section, and are 1-5 weight section preferably. 

[0017] As a 2, 2, 6, and 6-tetramethyl-4-piperidine system hindered amine compoimd used by this invention 
For example, screw-[N-formyl-(2, 2, 6, and 6-tetramethyl-4-piperidyl) imino] hexamethylene, Screw-(2, 2, 
6, and 6-tetramethyl-4-piperidyl) sebacate, tetrakis (2, 2, 6, and 6-tetramethyl-4-piperidyl) 1, 2, and 3, 4- 
butanetetracarboxylate, etc. are raised. 

[0018] One desirable in it has the solubility over with a carbon number of four or less alcohols like the case 
of said benzophenone system compound also in water and/or alcohols. It is desirable that it is what 
specifically has the water solubility more than 5 % of the weight (at25 degree C) or the alcoholic solubility 
more than 5 % of the weight (at25 degree C), it is desirable that it is what has the methanol solubility more 
than 10 more % of the weight (at25 degree C), and screw-[N-formyl-(2, 2, 6, and 6-tetramethyl-4-piperidyl) 
imino] hexamethylene is used suitably. 

[0019] The loadings of a hindered amine compound are 0.01 - 10 weight section to the hydrophilic 
macromolecule 100 weight section, and are 1-5 weight section preferably. 

[0020] The fog resistance goods which have the fog resistance paint film of this invention are obtained by 
carrying out stoving, after applying to a base material the above-mentioned constituent which dissolved in 
the solvent by the approach of arbitration, such as a spray coat, a bar coat, a roll coat, a curtain flow coat, a 
DIP coat, and a spin coat. 

[0021] Although any solvent can be used if a solvent dissolves the above-mentioned constituent, generally 
what has good compatibility with water is used. For example, kinds, such as ester, such as glycols, such as 
ether, such as ketones, such as alcohols, such as a methanol, ethanol, and isopropyl alcohol, and an acetone, 
a methyl ethyl ketone, and diethylether, ethylene glycol, and a diethylene glycol, and ether of those, and 
ethyl acetate, or two sorts or more of mixtures are raised. 
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[0022] Moreover, water can also be blended with these solvents. 
[0023] 

[Embodiment of the Invention] An example and the example of a comparison are shown below, and this 
invention is explained to it still more concretely. 

[0024] (Example -1) the polyvinyl alcohol (number-average-degree-of-polymerization 2000 and 
saponification degree % of 88 mols) 10 weight section - the water 100 weight section ~ the heating 
dissolution — carrying out — it — the hexamethoxy methylol mel amine 0.5 weight section, the Para 
toluenesulfonic acid ammonium 0.05 weight section, 2, 2', 4, and 4' — the solution which dissolved the - 
tetra-hydroxy benzophenone 0.3 weight section in the medianol 1 00 weight section was added, and it 
agitated for 30 minutes at the room temperature. 

[0025] Thus, the DIP coat of the obtained fog resistance constituent was carried out to glass Sakagami, it 

dried for 30 minutes at 160 degrees C, and fog resistance goods were obtained. 

[0026] (Example -2) an example -1 ~ setting - 2, 2\ 4, and 4' - fog resistance goods were similarly 

obtained except having used the 2-hydroxy-4-methoxy-5-sulfo benzophenone instead of the - tetra-hydroxy 

benzophenone. 

[0027] (Example -3) an example -1 — setting — 2, 2\ 4, and 4' — fog resistance goods were similarly 
obtained except having used 2 and 4-dihydroxy benzophenone instead of the - tetra-hydroxy benzophenone. 
[0028] (Example -4) In the example -1, fog resistance goods were similarly obtained except having blended 
the screw-[N-formyl-(2, 2, 6, and 6-tetramethyl-4-piperidyl) imino] hexamethylene 0.3 weight section with 
the fog resistance constituent further. 

[0029] (Example -5) In the example -2, fog resistance goods were similarly obtained except having blended 
the bis(2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate 0.3 weight section with the fog resistance constituent 
further. 

[0030] (Example -1 of a comparison) an example -1 — setting — 2, 2\ 4, and 4* — fog resistance goods were 
similarly obtained except having used 2-hydroxy-4-octoxybenzophenone instead of the - tetra-hydroxy 
benzophenone. 

[003 1] (Example -2 of a comparison) an example -1 ~ setting — 2, 2\ 4, and 4' — fog resistance goods were 
similarly obtained except having not added a - tetra-hydroxy benzophenone. 

[0032] (Example -3 of a comparison) an example -1 ~ setting — 2, 2', 4, and 4* ~ fog resistance goods were 
similarly obtained except having used 2-(2*-hydroxy-3 '-t-butyl -5'-methylphenyl)-5-chlorobenzo triazole 
instead of the - tetra-hydroxy benzophenone. 

[0033] The following examining method estimated the example and the example of a comparison. The result 
was collectively shown in Table 1 . 

[0034] [Fog resistance] The condition of the cloudiness when setting a fog resistance moldings for 5 seconds 
to the place of 1cm of water surface of 70-degree C warm water was observed visually, and the following 
criteria estimated. 

[0035] O — ** which does not produce cloudiness — x which disappears immediately although it blooms 
cloudy slightly — [0036] which blooms cloudy [Water resisting property] After being immersed in 20- 
degree C water for 30 seconds and drying a fog resistance moldings for 10 minutes at 100 degrees C, the 
condition of the cloudiness when setting for 5 seconds to the place of 1cm of water surface of 70-degree C 
warm water was observed visually, and the following criteria estimated. 

[0037] O — ** which does not produce cloudiness ~ x which disappears immediately although it blooms 
cloudy slightly — [0038] which blooms cloudy [Adhesion] Water was infiltrated into SHIRUBON paper, the 
condition of both- way **** and a paint film was visually observed 10 times by lOOg of loads, and the 
following criteria estimated. 

[0039] O — Change-less ** — x which peels in part — [0040] peeling [Weatherability] Ultraviolet rays were 
made to irradiate to a fog resistance moldings for 100 hours in a xenon long life weather meter under 
conditions of the black panel temperature of 63 degrees C, and 70% of htimidity, and the above-mentioned 
fog resistance, the water resisting property, and the adhesion test were performed. 
[0041] [Transparency] The transparency of a fog resistance moldings was observed visually and the 
following criteria estimated. 

[0042] O — Transparent ** — It is coloring and/or muddiness x slightly. — Coloring and/or muddiness 

[0043] 

[Table 1] 
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[0044] 

[Effect of the Invention] A fog resistance paint film, fog resistance goods, and a fog resistance constituent 
excellent in weatherability, transparency, and adhesion can be offered by applying the fog resistance 
constituent of this invention to base materials, such as glass, plastics, a metal, and a mirror. 



[Translation done.] 
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[00 14] Sfc. Ci:-Cffll>^nS'^>V7x^>JR 

^ b-&!B!ltt|B7j<tt?S^^t£: jg-^ S n -5 *s . iEBTkiiiif^^tt 

*jJ:iy^/X«T;i'=i-;i'S. 4'-cfeg^^|l!t4JyT©T^i' 
3--»HWK:*t-rS^fi?14?r^-pfe©*sjif S L/U. 
[0015] J=«tft!jtCtt5Sfi% ( a t 2 5 -C) fcLh© 
7k^143?.t3:5Sfi% (a t 2 5*C) m±<Dr)\^:^-JV^ 

a% (a t 2 5-C) «±©jf5'-/-JU?§(l?tt?:W-rS*> 
©r*SCi*SSfSL/<. 2. 2' . 4. 4" -f^h^ 

[0016] '<>"/7x-/>2^{b^!^©E^fi». |a7]c 

ttis^i ooafiSPK*H/-co. oi~iosjsaJT 

A>3. !!f*b<«l~5Sgg|JT-AS. 
[0 0 1 7 ] :*^H^-CfflC>?)tl.S2, 2. 6, Q-fl- 

^-^u - 4 - tr-4 y t FT 5 >it^t 

LTtt. W^«trJ^- [N-jfvJUSJl'- (2. 2, 6. 

6-7"F^^9=-;i'-4-f-tyi;^;W -f 5 ^] -^^-y-^rf 

l^;^- (2. 2, e. 6-f-F9^5^;b-4- 
f--<yi;;l/) •te7>'-}r- f-F7=^^ (2. 2. 6, 6 
-f'F^^5='^l/-4-b"'^yi';u) 1, 2. 3, 4-:/' 

[0018] ^©tjif}!?* L(,»©tt. mrie--i>y7xy 

>Ji^{b^!BJ©lS^i l51filK:*fe J: ly^/XttT Jl-n -;u 
ffl. 4'r4>^iS[4«T©7Jl'3-jl/S{cStfT^^«¥tt 
4}^ofc©r*S. *»«)K:»5ttB% (a t 2 5X> 
W±©7KStt:5l»5SB:% ( a t 2 5 -C) &.±(DTfl'=i 
--'l'^ft?tt*W-rS*>©-Cft2,C«i:*W*L<. 

1 omm.% (a 1 2 5*c) &i±(DMiiy~ji^i^mfi^m 

•r^)^>©-CASCi*s^^fS K . b-;^- [N-;^-»U5.»U 
-(2. 2. 6. 6-f-F7^g^;l/-4-b--^yi5;l/) 

[ 0 0 1 9 ] b >^r- KT 5 >{b^©HB^att. il* 
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f^M^^ 1 0 0®ag|JK:*f L.T 0 . 0 1 ~ 1 OffiSSp-C 

»*l/< Wl~5aag|5-C4)4. 
t 0 0 2 0 ] *l6iW©l»«14^|g%WrSRFgtt«JD°a 

[002 1 ] mmit, ±umss.m^mmri>i>cy-cif>ti 

ia'^-;t'. -YV^'P tVUT-'Un-^L'^OT-'Ua- 
[0 0 2 2] X. cn6©ssK{C7k*ig^-rsctfe-c 

[0023] 

[#fe?g©^liig©JB*2l] «T{C*«EiJ!l*iJ:afl:b$5W*7r 
[0 0 24] (^ifitW- 1 ) f^;l/T-'U3-;Kifc 

¥i^a^ffi2 0 0 0. w^Yfcg8 8*;u%) 1 oaa^ 

1 0 0®Sg|5{CjJD?Sli^fi¥L. -enfC-^+-y-^ h+i^ 
^g^p-^U^^5>0. SmmSB. hJl-x^^^jl/sJv 

>ffifr>-tx'^Ao. osassp. z, 2* . 4. 4- 

[ 0 0 2 5 ] C ©«fC l/-C?f e.nitE6rSttffl^;fc?g^ 
^JiKf'^ -;.7"=i- hL. i6o-ct?3o»ra^<gLr 

[0 02 6] (^«a|-2) itcfeur. 2. 

2' . 4, 4* -T' h'5t KO + ^"^>V/7a:-^>©ft 

to «3 2 - t K 4 - ^ - 5 - >^ JU*-^::^ 

* ^ >*mt>fcc tiummmic L-ctt^si^m&'S: 

[0027] («iS«R|-3) Itcfctir. 2. 

2' . 4. 4' -■ f-h^t KP+2^'^>V''7a:>>©fii 



[0028] immm- 4 ) ig«5<?(i- 1 tcfcc^r . ess 

ttfflfiX^tCSetCtfy^- tN-*^l'5JU- (2. 2. 
6. 6 --f h5y5^;l/-4 -f-H>;i;';U) ^ 5 ^'J ^c^i 

[0029] (.mmm-5) mmm-2icia<.>x. mm 

m:^^ic\:^x (2. 2. 6. 6-^^7^9^;^ 



- 4 - y iPjl.) ^2^^•^ _ 0 . 3 ffisaJ«:iB^Lfc 

[0 03 0] (ibigJ^- 1) Htfi^ll- l{C*fl,>-C. 2. 
2* . 4. 4' -f" h-7b KP + »^'Ov^7a-/>Of\; 

[003 1 ] amm-2)mmm-ncis{.^x. 2. 

2' . 4. 4' -T'h^t KP=<=->-0>/7jtyi/*»n 

10 [0 03 2] (.itmm-3) mmm- ii^i6i.^x, 2. 

2' , 4. 4' -T^h^fc KP + S^-^>V''7*>'>©ft 
*3f5tC2- (2" -tKP=1-ix-3' _t_^5i^i,_ 
5' --^ ct::.;U) - 5 - i'PP-^^v' h y 7->y— 

[0 03 3] mmmi6j:mmmic-oi^r, Tge©stii 

ars¥{ffit:tf r> /c. 1 tC S i JiS.T^ L/C. 

[0 0 34] ClWStt) l»StiS!ag!Bj*7 0-C©g* 
©*M1 cm©B»r(c5f!!.f^*j(,»/c:a#©e»)Otfc^4gSl 

20 [0 0 3 5 ] O- -SO^^DftO* 

X— g§ 

[0 03 6] CW7j<ttJ E*gttfi)gi5!^?r2 0'C©^ktC 

3 o^mmmL. 1 0 o-c-ci o^m^iULim. 7 0 

'C©S*©;4<Ei 1 c m<DmiC 5 ^'misl^tcm<D&r)<Oi)t 
[0 03 7] O-m*) =^^Ci3:t,^ 

30 [0 03 8] CS«1S) i'^U;K>ffitC7j<:& (^^j^U 
•jf. i^a 1 0 0 g-C 1 OlHia^t!;^. ^©ttlSSrStl 
■Cffl^O. JMT©mjSri¥fflil//c. 
[0039] O • ig^b'SrL/ 
A— gptt*in-5 

[0 04 0] CSHii^tt) +-te-^>P>y^-{7':>xif 

o%<D^^f\^r-cmmiiimmcMLxm{>m=S: i o ob$ 

40 /c. 

[004 1 ] CiSBJiS) l»S14fi)0^^©®BJt4*gts 
TgB^L. «T©Si»-Ci?ffibfc. 
[0 04 2] O-ilWT** 
A" to-Td^tcSfefe J: iy:/xwS 0 

[0 04 3] 
[SI ] 
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